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DETAILED ACTION 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mizutani 
et al. (US 3817710) in view of Geho (2003/0041797). 

Regarding claim 1, Mizutani discloses a single-crystal growth apparatus which comprises 
spheroid mirror (23), heat source (21) located at one foci (Fl) of the spheroid mirror, a feed rod 
(25) and a seed crystal rod (24) located at the other foci (F2) of the spheroid mirrors, a quartz 
tube (35) surrounding the feed rod and seed crystal rod, and shaft drive (34) means for rotating 
and vertically moving (38) crystal draft shafts respectively supporting the feed rod and seed 
crystal rod, and in which infrared rays of the heat sources are reflected by the spheroid mirrors to 
irradiate the feed rod and seed crystal rod located at the other foci, thereby growing the crystal, 
which the apparatus is characterized in that the minor axis/major axis ratio of the spheroid 
mirrors is 0.9 to 0.95. See Fig. 1-4; col. 1, line 30 - col. 6, line 70. Furthermore, Mizutani 
discloses a total power of 1.5 kW, thereby making it possible to achieve heating performance of 
2000°C. However, Mizutani does not disclose more than one mirror, an interfocal distance of 
41 . 1 to 67 mm, or a major axis of 57.7 to 80 mm and a minor axis of 52 to 76 mm. However, the 
Geho reference teaches using two separate heat sources or mirrors for crystallization, note 
figures. It would have been obvious to one of ordinary skill in the art at the time of the invention 
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to modify the Mizutani reference by the teachings of the Geho reference to include more than 
one mirror in order to uniformly heat . Further, it would have been obvious to one of ordinary 
skill in the art to modify the distance between the two foci in order to change the heat irradiating 
the feed rod and seed crystal rod and split the power to not over heat one side. 

2. Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mizutani et 
al. (US 3817710) in view of Mizutani et al. (US 3761677) and Geho . 

3. Regarding claim 3, Mizutani 710 does not disclose bi-spheroid mirrors. 

However, Mizutani '677 discloses bi-sphcroid mirrors (1 , 1'). Thus, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to include bi-spheroid mirrors, such 
as suggested by Mizutani '677, to increase the reflecting surface. 4. Regarding claim 4, Mizutani 
'710 discloses an air-cooling unit (36) for introducing cooling gas for cooling the spheroid 
mirror, a heat source (21), and a flow rate of 2.5 L/s, or 0.15 ma/min. See col. 4, lines 13-17. 

Regarding claim 6, Mizutani '710 discloses a cooling water heat exhaust system, where halogen 
lights (radiator) raise the temperature of the mirror, cooling water is supplied to cool to mirror, 
and cooling air is supplied by an exhaust pipe. See col. 4, lines 17-63. However, Mizutani '710 
does not disclose internal water-cooling jackets or heat insertion holes. Mizutani '677 discloses 
internal water-cooling jackets (61,61') and heat insertion holes (4). Thus, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to include water-cooling 
jackets and heat insertion holes, such as suggested by Mizutani '677, to cool the spheroid mirrors 
and to insert the heating source, respectively. Furthermore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention that the apparatus is capable of cooling the 
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spheroid mirrors at a flow rate of 1 .2 to 2.3 ma/min. Lastly, it would have been obvious to one of 
ordinary skill in the art at the time of the invention that the air flow could become 
turbulent in the inner space of the spheroid mirrors when the air is flowing at a rate of 
1.2 to 2.3 ma/min. 

Applicant's arguments with respect to claims 1 and 3 to 7 have been considered 
but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert M. Kunemund whose telephone number is 571- 

272- 1464. The examiner can normally be reached on 8 hours. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Kornakov can be reached on 571-272-1303. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Robert M Kunemund 
Primary Examiner 
Art Unit 1792 

RMK 

/Robert M Kunemund/ 

Primary Examiner, Art Unit 1792 



